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(57) The invention relates to a transfer label corrv 
pnslno a backing layer and a transfer layer which is 

S!°l!^^ inkla,wandon6a * sid9o '^W( 

layer a top and bottom containment layer. The top and 
bottom containment layer contact one another outside 

*• S **« to * closed envelop 
around the ink layer. The transfer label according to the 

pre^^entioncanbeappfiedtoaccnt^ersuchas 
a crate and can be easily removed therefrom in a wasti- 
ng process unthout the ink dissolving in the wash liquid. 
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Description 

dfta inacijfln 



=oj ™ a «sh«, .^i^ue up«, ™™« of Mp« laMs from pttssc cratec a glue Mdu. ma™ » „ 
m annir^ iTlZ^l^^^ * acrylic ink whwh b cured and aaronmed ufch adh^m ti^ h**i 



SS^l^Jl^l^ ^ con<Rilmert 'Wiyefx tx» top and the ™ b£ 
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^TrJ^r!^^.^ 7!ll!^ VOaa ™" P 1 * 1 * *** **« sluosi rw have to be treated as chemical 
wane under government regulations. By sJmpfy eofieeing tie removed labels (Mm the rah UauWa^a^wM^ 
wash proeees can be achieved "™ ™ "^mo. a very economic 

mertTter^^^ T lh 8X106 * dinwwion » oW and SfW.the top coma*, 

mem layer and the bottom containment layer oontacdno one anotier eutaida tha mwmh ^ A-_T-?/r . 

a^etapea around «ch zone of the ink layiTTh. areas*™ SSSIl^X^ ™ SS? £ 
» Aiwr transfer of th# tra«8«er layer to a coit^ 

SSf J« ^£21^^ * P°««*» «hnlv tv> label la mmJTtSSi piel Tneeo 

ptecee can be awed from tie wash sohtoi using cow^afrnd « «■ ^ • inaea 

and 10 mm, prefer^ about! mm * ******* mmm w«h cpenngs having a sfee between 0. 1 mm 

i»h i? pr !*f"* d toU8etw *" n6fer '*» accomng to the present invention on reusable elastic dates m* 

tool can also be used * combination w* piai*e botttee, such as PET^ctfles. plea* SXS!JS£^ % 

6 J^P^tran^ labels 

y^^rneable-rt is meant that a transfer layer has a water uptafe v^a ^ a ha« between 0 0 and 1 00 ami* 

wax eoa^The^l^JLv^T 5EL * °? nta,ner ' ^ eover layer may tor instance be formed by an acrytic 
^eTtS ^^I^^^^^^J^ discontinuous and printed in regWerWith JeWc 

tainer La^accJS™ 2 S^lS^S^ -nwst^edurlng storage and use-conditions of the label on a eon- 
hmZ'm to preMn| inmim wlicteftdu«b% with quick and acenemb r<J*Z»\ 

have a panel hardness between i N and 7N in fta dry state and a oandi hantoc^iS^^H^Jr .'^™* 
between i minute and IS minutes in ^.rat^ ^^^*^^ MN ^ aw ^ ,iTO 

stamial parted the eo<^r»nent layers. ~™--'™«»'«P«tilnwW«*||tibetu^^ 

coma^ja^^ MM* M li 

conta^er* ley, S« Zm^JSSJ^SI "^J*** ^ bottom 
retfster. Wma "^' w ^" ,B,d ^^ 

a0.8KNaOH«A«oa ^^"'^^^^^thetrartstar tayer can eas^ be remove 

A label aeeoirtnato^o^^^^^^^r 9 01 ** * »» bandar label takes place, 
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during washing. 

«Ji!!l!S n adhwJve toba U50C,in *«*ring the label Image to the container surtax win *. 
wash-off propartos. The adhesive must Km been aefeJL* 4. 1, ^r ww1 ® f 8urace influence the 

container. An easy gS^S^-SS * d ™««»ficetien * **** layer to fte 

aba that can bo activate through latfaftm ^ Other methods include !he use of adna- 

ta UMadh*^ that « nbe l£^^ 

adheav^pn,^^™^ 

prises the stops of: * —*«^*wng a ga/wer lay* accenting to tie present invention ccrn- 



» 



!Sr^S^ 8 ff^ "i? 00 dur1nfl a time no{ tonaer than 20 mm pretaablvrirfienner*™ 
; nwute i *• tompeolure of the soaking solution being below 100*0, u^^h^^T^f ,on 8 er *» n 
•we* « the naWng soJution such that the label btJS^^Z^S^^^Z 0, *2?f?* t * 
etara end is detached from the container, the ff^^S^S^JS^S T** **" 8 

penorfcally deanrng the skwb by colecfen and removal of the labelpteeT ^ 
•na£t?^^ 

*bet d***e in the waMng S^^^ Aa no pads of the 

aolutica MUOn ' nos P 6OTC ^aatment eoijipment n»«d« to I» employ* tor deantog ftewash 



R«M« 4.? «how various embedments of he tanfe l^rfT^ JS^SS! ^ " W "- 



« ^ ^ 2. On the rtlicone layi 

^. ^ unitonn weg^ of th. pdnt matenXrxt p5S££ 
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corona treatment a applied to the carrior layer 2 and silicone layer 3 shortly before the trst pnnt of the top containment 
layer 5 is applied. A target treatment level should be approximately 30% of 8.S kW. 

Dwg handling ©f tee sicona-eoated carrier layer 2, care is taken not to scratch (he silicone layer 8. 8cratoh»ng 
the silicone layer a would allow tee top containment layer 5 to contact and adhere to the underlying polypropylene film 
2 which would adversely effect tee transfer of the raneter layer 4 during application. 

Tha top containment layer 5. 5' consists tor instanca of unplgmontad ink and has several luncions. Firstly ft slows 
or prevents water penetration rite tw underlying ink layer 7.7. As tee layer S, 5' k prints wider than the underlying ink 
pattern 7,7 it terns part of an envelope which totally surrounds the colored Me layers 7. 7. Furthermore the top con- 
tainmsnt layer 8, 8 provides a consistent meoiumbstween tee irtes and tne silicons r^ 
is very Important to tee overall tnwtsterabSty of the label and shouto be applied at a weight of at least 1.4 gAn 2 . tt ie 
important teat upon application of the top containment layer 5, this layer is tree of airhubbies and ptnholea. Further, 
more the top containment layer must he dry before printing the subsequent ink lay* 7.7 thereon. 

After prirttaglhe top ©onfainment layer 8.5* onto the relaase layer 8, an optimum peal fores ot 100 g or less should 
be measured in a standi tape peal test. Within five hours after application, the peei ferce or" the top containment layer 
wrl be about 60% lesa. or 40 g. Wtth the specified peal force, tee containment tayor 5 sftouid be renwad completely. 
A suitable matahal tor the top containment layer 51 la available from Environmental Into and Coatings, Morganton, 
North Carolina under type number 1304. 

Examples of a preferred Ink for the ink layer 7.7 include s watemome organic as available from Environmental inks 
and Coatings, Morganton. North Carolina under type number AquaBWEH-31721, EH 53016. EH 90067. These Inks 
have a r»gh stabiity even at temperatures over £00*C without dtecoloratior or loss of adhesion. 

The bottom containment layer 6,6' provides a strong Interface between the adhesive layer 8.8* and fhe colored ink 
layers 7,7. * is formulated to ehemicaly ancrwr to (he irik and provide exceSem wetting and betjn^ 
layer. The bottom containment layer 6.6* attaches outside the ink layer 7.7 to the top containment layer 5,5' such that a 
closed envdop ie termed around the separate ink patterns 7. T. A suitable material tor the bottom containment layer 
6.6' is available from Environmental Inks and Coatings under type no. XP 1 1358. 

The adhesive layer 8* can be termed fay a «efeiborr»ergarfc materialmen Is pri 
flexographic stations such as throe stations, or can be floodcoated on a single station. The adhesive layer b.B' may also 
boapp«edWa«a^grawprirttjrigsta^ 

porature from BC*C up to 107-C. The preferred weight of adhesive is approximately, 3.5 g/m 2 . 

Thelayaroolteetranstorla^amaybeappfledta 
stations may be used tor prtosng tie layer* W, 9# and tee adhesive layer 8,* tid^ can be eonposedoltlieesa^ 
■rate adhask< layers, f^bjpes of colored ink 7,7 r^ 

Instead of a ffexogmphfe printing process, also a gmvure press aquteed wflh a corona traatar may be used. 
Because material laydown la heavier than in me fleaographic process, etily three gravwep^ 
essary tar applying me eortatament. layers 5. 5' and ft ffaixllhaadhesw* layer 8,8*. 

Pur***, rotary screen printing processes can be used tor applying layers 5,5-. 6^ and 8,8". Itoon printing of the 
bottom eontanniemlayex6.6\ ears sheukl be taken 
remains withm the perimeter of the top eortaainiert layer «\ I k pretax 
beyorto tee perimeter cf tee boteamconteirsnem 

Hgure 8 atwsH a aehemaie aide triew of e crate weshing aftoate^ 
the present tav e naon tu rn c rak e 12 that are supplied to lhecratewasharl0vteatran^>ortcom^1i.Cratee12are 
frstlranspc^toore-rirtsirtgetoion 13 and sprayed wirepre<lnsteg solution w^ 

zles 1 4 located above art bek^tne transport corveyw 12. The speed of the conveyor n is such that the dweiUrne 

ofths crate 11 telhepre-rlneirig station Is bet^ 

The pre-rinsesolulon preterabfy comprises a 0.5% NaOH solution. 

After pesslng through the pie-rinsing station is, ttie orates are trareportedfwugh a soaka^slaa^ 
wardly sloping secbon 16 o« the conveyor 1 1 . The dwell time of crale in the soaking station is between 10 and 40 sec- 
onds. In the soaking station, the crate te completely submersed and a seating solution ie reorcUatad In tee soaking 
station tS by means of nozzles 85 to cause turbulent soaking conditions. The turbulent seating conditions may for 
instance include recaoAatmg the liquid from the soaking station 15 via the rva*les 38 at a rate <* 60 nrfVh tor a total 
volume of the soaking solution of 8 m*. It is Important thai the kanster layers are compldefy removed from the crates 
12 to the Boating station 15, without any pieces remaining on the crates. 8uch remaining pieces would, when dried, 
adhere firmly to the crates and form an undeelred contarmnaHcn of the crate surface. 

From the soekfctg staf^15, tee crates ere transported^ 
station 18. The afler-hnte solution may corTprise water at a temperature of 80*C The dwwt time of the walae in tea 
eJterrinse station 18 is between 6 and 13 seconds. 

Connected to each rtesteg station 13. 18 and to the soaking station 13 are sieving seciona 20. 21 and 22. Each 
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sieving section cenpose* a rotating bait sieve 23. 24, 25, which are driven by motors 26, 27, 28 respectively. Pimps 
29. 80 and 31 drew (he rinsing Hquid and the soaWng liquid from each perspective station throutfi the rotating eicve 
belts 23, 24, 28 a rate of far instance 60 rrf/h.T>>a sieved Squids are recirculated back to noates Hand 19 in the pre- 
rinse and after-rinse stations 13, 18 respectively and to the seating station 1& 

Figure 3 shows a cress-sectional view along the fnes 1 1 1 -III of figure 2. It can be seen *at the sieve belt 24 is rcteted 
around two rollers 87. 38. The top end of the sieve boh 24 extends above the level of the soaking liquid In the soaking 
station 15. The sieve belt 24 corrprises a dual layer befVlto sieving element with a mesh size of 2 niffimefre*. During 
operation it is important to continuously rotate the sieve belt 24 to prevent the lebel pieces from the transfer layers that 
break up into pieces in tie soaMng station 1 S. from clogging the sieve bek. A spraying nozzle 89 deans the surface erf 
the befWik* sieving eiemsnfe by high pressure *ater or air jets. The removed label elements are eeiesfed In a eelieeffon 

pre-rinetog station 13 and tie eoaKno station 18. However, it is ate possible to apply a pr^eetment material onto *e 
l^eis, prior to entry into Ihe crate washer 10, wNch acts to soften the label prior to entry into the crate washer. For 
instance, a surface active component can be sprayed onto the crates 1 2 when traveling to the crate washer 10. k * 
also possible to apply a gel-tike notorial of a chemical composition which starts attacking the label prior to entry into 
the crate washer 10, In such a case it may be possible to uee wator only in the crate washer 10, instead of the aJKaSne 
solution. 

Figure 4 shows an alternative embodiment of a transfer label according to the Invention conprialng a backing^ 
48, a silicone release layer 49 and a transfer layer 50. The ink layer 52 of the transfer layer 50 is a continuous layer 
which may for instance have dimensions of 1 0 by 10 centimetres. The top containment layer 51 and the bottom contain- 
ment layer 53 encase the ink layer 82 and engage one another around the perimeter of the ink layer. Hereby a single 
envelope Is formed around the ink layer 52. During removal of the transfer layer 50 from a eontw^ 
e^pGcd, the transfer layer 50 may rupture Into several pieces. Thereby the ecv^ope formed by the top and bottom con- 
torwnent layers 51, S3 will be ruptured. However it was found that sty sufficient containment in that case occurs to pre* 
vent me ink layer 52 from dissolving in the wash solution. 

In ttttombotfimertc' figure S.fteir* 
be farmed by for insteice Individual letters. ixJvkkiaJ sentence 

KJ? can alao be formed by other graphic objects. It to shown that the top cortainmert layer 81 attaches to 

containment layer 83 mund the perimeu^ 

ual ink zone are formed and efficient cont ai nmen t is poseMo. 

to the entoodlmsm of figure 8, the top cor^^^ 
areas between the sepme zones of the top ccrtwnment layer 51 £V the wa^ 
the underlaying containment leyers 53 and adhesive layer 54. 

As shown In 1foure7 t the adhesive layer 54, the bottom attainment layer 58, the ink layer ffl 
ment layer 51 are each printed in register and form sepefato»nes5i,51\52,5^ l 83,S8*and54,84\Sucha^anste 
foyer has a very attractive appearance and the container surface Is dearly visfeto to between e 
82, 52". this recite construcfan, a ve^ 

tha attest layer 54. S* by penetnfng through tie open areas beNreen each Ink «r» 52, 52. 

As shown to figure 8, a transfer foyer according to 1he present irvenion can be comprised of s^eral parts* For 
Instance a graphic otfect 85 such aea picture can constat of a etoflto inklayerwhi* 

between an upper and a lower containment layer, of a rtrudureasshowntof^e4 forteaddtwigrephfcc^SS, 
a^arate fines of trt 58 may be ewased between an upper and a tow« 
aoeotdtog to figure 5, ffoure 6 or figure 7. As Mteated at'^^ 
encased between the top and bottom containment layer. 

Figure 9 shows a schemata view c4^ 
invention to a returnable crate 59. 

The tool applies** process w* now be cfoeenbed in the order of progression. Station 60 shews the step of sur- 
face teatment and wrperature **iti*aton by means of a pre-heatirvg treetment using a flame heator or burner 60\ 
For adhesion of two polymeric materials to occur, many tactoie must be considered such as cfoarines^ 
perature, contact time, surface roughness, movement during bonding and adhedve fin ffveknees. An additional impor- 
ts consideration is the critical surface tension. The commonly accepted method of measuring the critical surface 
tension is with a Dyne ec*Jticn,whk*fc 

yethyfene is 81 Dynes per centimetre. A series of tests were performed which demonstrated forbad 
tttmveprevtousiydesatoedtothep 

•ssary Further testing of ccnvnercially aveMafcie equipment showed that flame tretfment cpdnized both capital cost 
operating cost and Brne required to achieve tha required critical surface treabnent 

For tie adhesive to achieve and maintain tack cjieky it ta necessary.to heat the polyethylene crate 59 at station 61 
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before the label adhetive Is in contact with it Tb avoid deforming of the eortainer, it is desirable not to heat the surface 
over 800*F (93*C). As the surface temperature leaving the flame treatment to approximately. 128*F (52*0), K to neee&» 
eery to heal the surface approximately 7S*F (24 # C) at station 61 . Mere again, many options are avofltfale te healing. 
Hot air, adcftonal flame heaters, gee fired infra-red panels and electric cerarric panels were aN tested end found to be 

8 either too slew or drthcuh to confrol. it found tttt an electricaJly heated fused quartz emitter plate 6V with zonal 
band control tor localized label tanstor would provide maximum free air transmission cf infra-red energy without the 
effects otf anttert ervkonmental factor*. With an amissivay of 0.9 for poly****** a destred emitter plate temperature 
of between 1 «S2»F (900*0 to 1 72S*F (940*0) wi emit the most sftfotent wavelength (2,5 to 3.2 m) of Wm-red energy 
for peak absorptev The unit tested was rated at 60 watts per square inph. The «me to heat the polyethylene eurf^e 

w the necessary 75* F {2*>Q ssas 4« seconds as a ds&ncs from ths emiser ptote of 2.s cer^metres, 
8tatfon 62 (tartrates 
propylene f im substrate to the poiyeAyiene surface utttting the 

overcome the bond of the transfer layer to the corona treated siioone ooa«ng. The factors that influence fransfer are 
bme to contact, temperature and pressue ap^red during contact and t*n tension during contact particularly tension of 

is the tarn after Ink release. The diameter of preesue roll 63 to also a factor buJ not a variable For this application the rcfl 
diameter to 38 mm The roller 63 is made of silicone n±ber over a steel core, with rubber durometer rangfeg from 80 
Shore A to 80 8hore A. I should be noted that distortion (flattening) of the n£ber rcfler Is lees at higher durometer, con- 
sequently the contact area is less and the transfer pressure to greater. This to important at the higher line speeds where 
contact time is minimized. Thus a crate moving 18.3 meters per mfrtfe (60 feet per mimite) past a roller of 38 mm dianv 

2o eter will have a contact time of 1 millisecond per 1 degree of roller rotation where there is no roller distortion. 
Roller pressure is provided by an air cylinder 64 activated by a conventional^ 
by two (2) proJdmrty switches, one to advance the roller and the other to refract Other means, such as mechanical link- 
age are obvious and witt not be listed here. The pressure is dtetrbuted across the length of the cytfnder and for this par- 
ticular label, transfer ranges from 12 to 17 kflograms per oenfimetre of roller fong^ are d@c^& 

* Thus the invention results in the tfm be^ng advanced at exactly the same rate as tie cmte Is rtwng past the roller 
by virtue of the heat actuated adhesive adhering to the high energy cmto surface. The praestm rote 
freely, maintains fie same tangential speed as the linear speed of the Aim and crate. Thus the ink is transferred com- 
pletely and without distortion. 

For puposes of fast and conptete adhesion tie pressure rote 63 to molded to a hofiow core. SugMnded within 

so the hollow core to a resistance haatarcperated 
ho rotter surface rtonyprode to m* ^ 
between 250*F and 370»F (120*C and 190*0), 

Many sflicone coated polymer flms may be ueed for the printed substrate. Wgh tenpersturefflme such as polyester 
may be operated in arefniro 

*s prwented from contact^ 

ere used to support thefim when the roller is retracted. The guides 66 are mounted to maintain a clears 
Imately 13 mm bttween the guides crt 

mm behind the film. By maintaining those clearances, stretching and dtotarlion of tie film such as pdjprop* ens is 

evoktetWgh temperature flms woiid not require tie guides. 
40 ft ru» also been dtecewed that fta 

Ink trarafer. Through trials, It was toun^ 

through a spring loaded dancer arm and roller. 

Conventional nip rotes and stepping motor are used to odvarw 

using a printed mark to trigger en epical scanning device. 
4$ Protection of the Ink against ecraic^ by casual 

outdoor storage to achieved with tie appication o^ 

by a roll appicator S3 which is supplied frm^ 

doctor blade. The eoatfng attends wel past the sdges of tie ink pattern ^seete tie edges from Infruswe moisture. 
The final processing etep to to coalesce Ihefeyer* of the oo^^i^^^h^^^c^eibyrn^d 

90 flame heater 6T and alsotoihtord«luse the adhesiw^ 

discovery was made through extensive trials of many heating systems. As flame reabnent was discovered to be the 

best technique that would p«Mdetoercqufred surface aiergy to 

meat of the label and coaling composite was t» best technique that wodddevekp the requ^ 

bitty without sacriRcing mechanical pmperte or altering tie visual charvtsn^ of tm 

^5 polypropylene crate 59, 

lb lustrate the tarious properties which ^ 
according to fceprssamifmrliorttwf^^ 

a water uptake/release test and a water vapour tansniaaion ate teat ae described hereafter. 
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Washing trial 

Tbdetemito to optimum was^ 
ha/ng to configuration as shewn in figure 4 was applied to a pdyctfiylen* crata The dnwnsons of the label were 
about 10 by 10 eantimatre and the adhere layer 84 was a 100% t*<*hane adhesive w*h a tack temperature of T^C. 
Tha ttiete wart applied to to crate witi a temperature of rdter ©inf^uraSof 155 # Cataroyarpr8rturool2.Sbar. 
The preheat tarrperafci* of to crate 

the tabd *Jp*C£»w was 40 crates per minute, lb determine ma influence of to port-treat temperature with which to 
crates after label application ware heated In station 67 of figure 9, poaM/eai temperatures of 40*C, 65 *C and 9Q"C ware 
used. After label ^jUcation the crates were stored for at lea* 24 hours at a lerrpercture of 20*C. Tha crate* to which 
a label was appied, were thereafter aoaked in a 0.5% NaOH-eoluten at temperatures of 20*C 50 e Cand70*C. 

The so^>9 of me oatea wee oartiad out in a soaMng M 
(10^ teoor«je)tal after spraying to to label was eoro- 

pletety removed within 2 seconds. 

A second sat of crates was prepared wherein after label appfieation, a coating tayw of wax was applied, such as at 
stetion 66 of figure 9. 

The reeutta of to soaking times required lor label removal within 2 seconds, versus to peatteeiment tempera- 
ture, are given In tables I and II. From table I, to results of which are Displayed graphically in figure 10, it can be seen 
tot tor toels to which no wax layer was appied to seating time decreases drasn^ 

solution above20 A aFtypo3^haatt6rTperaturesd^, tha durability of tolabeiwasinaeasedandtosoaWngtimea 
remain above 5 seconds. 

TABLE I 



crate washing trial (no wax layer appied) 









05% caustic 






poatheat 




Time. 


Time. 


Time, 


Average 




pQ 




(aoe) 




(MC) 


(sec) 














105 "I 


B0 


none 




90 


120 








40 




180 


190 




' 165*" 




65 




810 


240 




228 




90 




480 


420 




450 
















SO 


none 




2 


2 


2 


2 1 




40 




8 


a 


8 


8 | 




65 




8 


8 


4 


8.9 | 




90 




15 


14 


18 


14 J 
















70 


none 




1 


1 


1 


1 i 




40 




1 


1 


1 


1 


\- 


65 




1 


1 


1 


1 




90 




6 


6 


7 


6,3 



it wu toufri tat an optimum poat-haat tampan*** wu batween 6S*C and arc. At a poat-haet tsmparafcres 
below ere. too We eodtedng d fta appM tranttor layer was aeriiawd, such thatto *piad l*or* had 
tfsuffldarrtdw^fty«^oouWb«toooa6^ren^ 

90*C, tha durabWy of tha transler layer bacame too targo. and qucK rwrvval *n»5 eoid no* ba achieved in an eco- 
nomically faaafeie mannar. During tha spraying P«tod with tha «hw*mead, « was cteerved that after aoatong. tv> 
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iabete detached from the craia and broks up in saws] (2 to 4) p****. 

When prkylothQfiBmetoatm«riEi^ at station 67 in figure 9 a wax layorte applied at station 66,ihecfcirabiWy of 
the labels is «*xwed. and soaking times are Increased. From table lit can be seen that lor a 0.5% canst* solution, 
the vox coafing leads to longer seating times. The rcsUte of table II are displayed in graphical term tn figure 11. 
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TABLE U 

crate washing trial (with tax layer appil« 









0.5% caustic 




I 


fiiinllmfrt 




Time. 


Time. 


Time, 


StfrtmnA 




I ^ 




(sec) 


free) 


(sac) 


















20 


none 




180 


160 




180 




40 




180 


180 




180 




65 




300 


270 




286 




90 




4600 






600 
















SO 


none 




4 


4 


S 


4.3 




40 




a 


6 


6 


6 




65 




7 


7 


8 


7.3 




60 




16 


14 


16 


14.8 
















70 


none 




2 


2 


9 


tH 




40 




2 


2 


2 






68 




S 


2 


2 






90 




6 


6 


7 


8.3 J 



It **a observed that by trying to femowe *e labels as were testad in the washing tialdaeerM above, solely «** 
high pressure water jets at 20*C and at a pressure of 120 her, it a eorw^apeedoM 5 metres per minutes and a 
spraying angle of 90 s at advance of 10 certowtres.no label remo^ was art^ 
40 coating and no post-heat treatmert no removal by means of htfvpraeture **tor jets was poesfaie* 



The purpose of the pane* scratch test is to Identify the minimum and maximum durabftty of a label wMch can be 
4$ ob&lned by taidngeffierrt measures such as ^ 
of the label layers. Crates wfch labels whtt 

Thetabeiswerethesamelabeie as usedlntheweshi^ 
the same condNons. 

so The penei scratch tests were carried out with a 'scare resistance test model 435' suppled by Erictsen (PO Sox 
720. W870 Hemer Germany). 

During tfie scratchiest a panel with aplastic insert was used to scratohlhe label at an angfc^ 
the middle thereof. 

Alter label applcafion. the crates were stored tx st leart 
sb crates were soeksd in a water without lufbute^ !M and labia 

IV in which the scratch results are given In N* 
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"fehla lit 



Pencil ecrach test On N) tab* without wax coating 



Potfrtoollfefflpwature 
CO) 


suiting time (mm) 








0 


0.8 


1 


1.5 


2 


2.5 


2 


16 






















nono 




i 


0.4 


0.2 


01 














1 


OS 


0.2 


0.1 






























40 




1.3 


o.d 


0.2 


0.1 














1.1 


07 


0.2 


0.1 






























65 




1.1 


07 


0.2 


0.1 














1 


0.5 


0.1 


0.1 






























90 




15 


12 


as 


0.6 


0M 


0.4 


02 


0.1 






1.1 


1 


0.8 


0.6 


OS 


0.6 


02 


0.1 
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Table IV 



Panel scratch test On N) label wift wax coating 



Poettreat 












BoaMngtime 
































(n'n) 
























0 


0.5 


1 


1.5 


2 


ts 


a 


4 


8 


6 


7 


8 




10 


































none 




8 


a 


1.4 


0.8 


0.3 


OS 


0.1 




















5 


8 


1.5 


o.r 


0.4 


02 


0.1 
















































40 




5 


2J 


1.3 


0.4 


0.3 


0.1 






















9 


3 


1.4 


0.6 


0.4 


02 


0.1 
















































65 




5 


2.5 


1.2 


0.5 


0.2 


02 


0.1 




















5 


8.9 


1.3 


0.5 


0.2 


0.1 


















































SO 




5 


4 


2.5 


1.3 


0.7 


0.7 


0.3 


0.4 


0.4 


0.4 


0.8 


OA 


0.3 


OA 






5 


1 


2.8 


1.5 


04 


0.7 


05 


0.3 


OA 


0.8 


04 


0.2 


0.2 


04 
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From table HI and h/lcan be seen thai Ite 

posMieaiftameireeii^ 
appGcato of a w« iayw oomii^ 
th*terNghpod4>eoafbn»traa*T^ 

Newton ms achieved. Ubcto wtft a pond hartra of 8 Newton are co.^^ 
cannot be removed in in econofltoiVteaaiile manner. 

A»soatpoet4waitanpew*u» 
yethylene crates become KrtM 

of tfte softened cmae on lha oonueyor and tie pattefiier warn found* occur. 

Ala pod-heat tenpei^ebek* 
iwtha*awaxeoafe*R*i*eiswi*oUaww 

1 . 2 N and lha Mating fme mH tt» cciateh fcrtt drape below 0£ Newton should be belw^ 

label the target aenach farce ahotid be about 8 Newton in tw dry rate and (ha soeKng Ime until the acratoh force 

drops be^OANshoi^ be below 1©n^ 

mal contortion of durabltty andwashobitty. 



lha Labels aceordirq to the present indention ean be easily removed from a container, w\ particular from a plastic 
ss crate due to th*rip*cak:i^ 

beak up tie Ubalta piecaa and detach ft turn the coniainar.ttwastoynd1hat|*e^ 

ofaf0^5g/m*afler3houreina 

uptake valua higher than 0 aitd leas ifw^ 
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30 minutes )n the wafer release test as described below. Preferred labels according to tha preMritn^mion will have a 
water release value greater than 0 {a complete barrier) and lesa than 100 g/m 2 after 3 hours. 

Two sample* were prepared, each sample containing 2 labels of a tiictaees of 12.7 rricrons each at 22.4 # C and 
4d% relative humidity, each sample having a surtac* area <rf 85 8 cm 8 . For each sample, two taM$ were appflad on a 
* single piece of dear glass o< a Inch x 9 Inch x 0.02 inch. Due to the adremely low weight of the labels it was necessary 
lo apply two labels per piece of glass to obtain a weight lhat would register within f>e range of a two decimal place elec- 
tronic gram scale. 

The samples were prepared as follows: the glass supports were thoroughly deaned and placed in a healing oven 
until on approximate temperature of 2S0'F was reached en *e glass surface. The gfess ms& tier, removed from the 

10 heating oven and placed on a silicone rubber mat A label w&s irnmediatefy set on the glass and secured to the surface 
by the use of a silicone roller Holing pressure was continually supplied to the fill length of the label until all entrapped 
air was removed (approximately 5-6 back and fenh motions). Altar the glass had coded, the earner fflm was removed. 
Thereafter the cerate side of the glass plates were labelled by heating a dean aluminium plate (sfightly larger than 
the glass plate) to approximately 250°F in a corrective oven, then plating the glass on the sutoce of the aluminium 

is plate (label aurlace down) which allowed the heating of the glass upper surface. The label was then applied and 
secured In place by the sifcone rotor as described above. Ones again, when the glass cooled, the carrier film was 
removed. Neart a wax coating havtogadry weight of 0.043 gnura was appfied Id the » 

step* using a propane oxidizing flame, flame treatment was applied to both labels by quickly passing the flame across 
the **ire surface of tie label sarnpla Once the samples were coded the labels were ready for tr«W«ler Uptake test. 

20 A stainless steel Immersion tank of a 88.66 centimetre diameter and 24.13 centimetre height was fled with the 
deionized water. Care was taken that the water level was deep enough to allow total mnareion of the sample. The sam- 
ple was placed with the short dimension set perpendicular to the bottom of the tank The glass airports were placed 
on a thin wire frame in tie Immersion tank. A thermocouple was installed Inside the water immersion tank. After each 
time period, as given m table V, the sample was removed from the tank excess surface water wes blotted dry; the sam- 

& pto was weighted art placed back in the tar^ The results are 

shown Intake V. With regardtosamplel, this sample 

and mdnteinedihJs level to the 6 hour mark before gMng up its abftty to ralato water at 
the label lost teafaBytohoU water. We believe tiispherwmaron was caused 
to $«ipto 2. thksarnple also reached to 
so senate was tyrrinatod from further testing in preparaten tor the water raises a t es t described below, 
r^ the water intake test, It can be deduced th^ 
itotake value of 0.04g/8&6 cm 2 or about SgAn* after 3 hours ai room temperature. 



IbbleV 





' Water Uptake Test 




Time 


In grams 


S«npl« 2 Weight 
In grams 


Relative Hurvfty 
(*) 


-fe* Water ftnv 


Room Air Tenptf- 
•lure CP) 




6^0 cum. 


89.77 


69.77 


47 


71 


72.4 




8:10 am 


6940 


6940 


47 


71 


72.4 




ftMam 


5941 


5941 


47 


71 


724 


45 


10:00 am 


69.88 


59.89 


47 


71 


72.4 


11:00 am 


89.88 


5945 


48 


72 


72.4 




12:00 p.m. 


5946 


5948 


48 


72 


72.8 




1300 p.m. 


5946 




48 


72 


724 


90 


2:00 p.m. 


S9JB4 




48 


72 


72.8 




3 tOO p.ra 


S9J81 




49 


72 


724 



to ader to calculate irtfrvidual^ 
* Each sarnplebcorporated the use <rf ii« labels. Tb calaiate the w^ 
am reeding from tie 1 40 p.m. reading and divide by 2 
A*ane*ample: 
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1.00 pm reading 


59.85 


8.00 a.m. reading 


SLZZ- 




0.08/2-0.04 grams 



Water RfiififtBi* Taea 

to 

immediately tfttf the conclusion of the aba* VYaiar Uptake Test the sarnie 2 as prepared abov« was subjected 
to the water rdeeee test The sample waeb^ 

eampte woe first exposed to ambient temperature for one half hour and weighed an hex* aft* weighing the cam- 
pJe> tt was ptaced ~m a prewarmed (53 # Q test even (small eiectricaJty heated oven, Queny Lab Inc , Model 20 Ub oven 
or equMient) Thesaitptowaslefttnthep/ewarme^ 
was placed back to the teat even and remained there tor 3.5 hours. 

Frwi tabid VI it can be conducted that the wat* absorbed by sample 2 was reteawd wrthin 80 minutes* exposure 
to aiTtfem room temperature and humidity (48%). intact the sample registered a w^igm lees of 0.01 grams from Us 
original weight which eouJd seem to indicate that the label was not thoroughly dried at mgaJteiton. So a prdferral label 
so af8SJcm*8ae8r-412Jirara 

release of 0.045 g within 80 minutes given these parameters. 



Table VI 



as 


water Release lest 




Time 


Sanple 2 Weight in 
Grams 


Room Temperature 


ReiatVo Humidity 


Oven Temperature 




1 12300 pm 


59.88 g 


72.6 


48 


8L5 




[12:80 p.m. 


89.788 


72.6 > 


48 


53.7 




1 130 p.m. 


89.78 g 






52.8 


M 1 


Next Reading 5:00 
{turn. 


S9.76g 






68.0 



Theoosnwcomttnoaonofdaabgtyandwa 

« tomepenMabiityofthelBrtferftesoaHngcal^ 

water uptakafrelease tea of a ftidsiau ol 12.7 antarans wu tested tar water vapoirtasiw*eta A 28 mNmetaK 
container wth a 18.9 miHUtre orifice we* oteaned wfm acetone ml fled with approdrraJtiy 10 mflUtoes oi detonized 
water. The orifice area of the container was heated to approximately 1 18"F and • circle segment of the feantfer layer 
wae firmly epplied using o small place of sa^en^ 

46 backing flmwacgenttyrwrove^^ 

1.99 cm 8 surface) and let air dry. A second ghee container of the eajriadanerttfene as described above was deaned 
thoroughly with acetone and (led with lOmUMtre of ov^ed water. The onhce em of tie senate was rtaaied as weL 
This sample was used as the control sample. The completed sampiae were then weighted various 
hour time period. The water vapour ffarwnlaaion Me over the total tlnw of tie «^ 

» 24hourtimeperiodat22^at46%reUiveliuntid^ 

was not achieved until approximately 28 mlnutee from t'm«o. Whanu^the'rteeely <^'cklaa^2a l Tw%ut«*f^ 
time 0, the water vepeur uaramieskin rata was found to be abcu! 526.93 g/m 2 k\ 24 hour*. 

Per the conM sample without a label a 
1085.7 g/m* In 24 hours was found The water vapour transmsejonreteof M^preienwd^acoon^gtothep^sent 

ss inversion wfli lay b«wr» 50 g/rn 2 and 760 g^ 
emf after 24 hours. 
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Claims 

1. Transfer label comprising a becWng layer and a transfer lay* which » releaeabty attached to the badong layer, the 
transfer layer oomprismq an Ink layer, char^ 

a top aid a bottom containment layer, respective!* the lop and the bottom containment layer oontactlng ona 
anotoer outside the perimeter of the ink layer to term a dosed envelope around the ink layer, 

2. Ihrofer label according to daim 1, wherein the ink layar contfeee separate zones of dimensions between 0.5 
mm* and 500 cm* tie top containment layer and the bottom containment fyer contacting one another outside the 
separate zonae totem individual envelopes around each zone of toe ink layer. 

1 Transfer label aocoidhfl to dairnl, wherein 
tern rerr^ dosed whan the ransferi^ 
In a wash process using a waging liquid. 

4. Itanafar label according to daim 3, wherein the tansferl^er in the wash process broate up in at least 4 pieces 
under turbulent soaking condHtons in an aqueous liquid of a temperature below 100*0, preferably below 70 *<X 
wttNn a soatfng time of not more than to minutes, preferably not more than 10 seconds and is detached from tie 
container, wherein frie size of the majority of the pieces fomied upon breaking up of the transfer lay^ 

than the dfoenstons of tfte separate zones of the Ink pattern. 

5. TVansfsr label according to any of the previous dairra, wherein the ink Is water-eoktte. 

§. Transfer according to any of the previous claims wherein the top oort aw nent layer conprtses an urpg- 
mented ink, the bottom contaimenl layer comprising an adhesive. 

7. Itaster label aceordng to any of the previous daime wherein the top oortatn me nt layer is tiecortfnuoua, and 
placed in register with the ink pattern* 

I Ttaneferiabd accenting to a^ 

a. Transfer label accord to any of §m previous da^ 
Ink pattern is permeable ter the soaMng EqufeL 

10. Thns^tabdaoeortngtoanydtheprwou^ 
to* of whk* is at leotf reduced by contact wft 
ukL 

11. Transfer label accordng to daim 1 0. wherein the attoove layer Is deoonlnuous and Is tocatod in register with the 
ink pattern 

15. Tirangferiabdaooowd^todaim8a4, wherein the so 

iX Tltnster label accorcfing to any of the previous claims wt» a thktoees below 80 micromotor, preferably betow 20 
micrometer and a wdghtdtha containment layer* between 1 gtoi 8 and 10 girf. 

14. Transfer label acco^ig to any of tte pf«v»M 
gmv » prerenasy Dvcweon o ana rgnn • 

II ItansfertabelaoGOfdtogto^oftheprariM 
the tack of the sublayer whtoh upon attaching to a 

the layer of adheefc* located further from the container. 

16. Container comprismg a franstolaysrwhkiihtt 
etaima. 

17. Contain£r*c©i^ tM^ 
pri*e#9nacrvflcwax. 
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10. c«itatoera«ordngtoclalni17,»Aere^ 

19. Contatoer aeeardtog to daim 16, 17 or 18 wherein the transfer layer has bean heaMreased after application to the 
5 c«iteJrwalatonperatore»^ee«4flPCfu*lO^ 

20. CofllakMr accordtog to any of daima 15 la 19k comprising an applicator surface tor receMnrj the fr«toler layer 
whtchapptatoauntohaaaautoia ^ 

la 21. Ccntatoer according to any of efaime 16 to £0. ft« label on f» container has a pencil hardnase befcraari 1N ind 
7Ntotedrystata and apancflhardneaslesa than O.W 
a soaking solution at80*C. 

22. Contatoar accordtog to any of dairm 1 8 to 20. wherein the labal on the container hat a water iptate \ehja after 3 
ts hours greater toan 0 «rto below 1 00 aftr?. preterabiy about S flAn 2 

29. Method of washing a container according to any of claims 18 to 22, corrprising the steps of: 

. placing toe container in an aqueous soaking solution during a soaking lima not lonfler fcan 20 mirw praleratty 
jo not longer than 1 rrtoute, the temperature of the soaking solution being below 100*C preferably betow 70*C 

whle causing turbutonce in the coaHng sotution such that the WW breaks up to aileaaM parts, each part not 
smalertoan S micrometer* and is detached from tie container, the majority of the ink remaining contained 

- purnpeig the soa^r* solution thnx^ 
as ■ penodiealy. preferably continuously, deantog the stove by cotorton and removal ol the label pieces. 

24. Methcxlacoording to ctaim 23. whereto tMsfea 
Mbty btlwoGn about 2 ran 

m 2S. Method aseonjng to eteaii 28 « 24. corapn^ *• 
andAxatopfactr^toeccma^tot^f»a^ 

28. M«hod«eoidlr*toclaima2^or24,«^^ andSJtOjrwaight, 
prafentfyfcMNaOH. 
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fiQ-1 




a' m* a* 

111 




fin -a 



56-i\C 




18 





17 



EP 0824 251 A1 



m 

i 

CP 




ia 



EP 0624 251 A1 

Fig-ID 



1000 




post-heai (Cj 

fig -12 



1000 




19 



EP0 824 251A1 



Ewtpeaa PUcat 
Office 



EUROPEAN SEARCH REPORT 



EP 96 26 2264 



DOCUMENTS CONSIDERED TO BE RELEVANT 



O.A 



EP-A-6 61S 838 (COFRADEC S A) 21 Septenfcer 
1994 

* colurni 6, line 29 - line 49; claims 
1.5,9; figure 6 * 

EP-A-6 S16 463 (ZWECKFORM 
ETIKETTIERTECHNIK) 28 October 1992 

* column 3, line 1 - line 32; figure 1 * 

DE-A-39 37 256 (MJDZ1K JOACMM;0UDZ!K 
WINFRIED) 29 April 1982 

* page 16, paragraph 1; figure * 

WO-A-98 65888 (8RAM0T HFG SYST) 17 May 
1998 

* page 8; figure 1 • 



1.16,23 

1,16,23 
1,16.23 
1,16.23 



cuBsmcxnm or the 



G69F3/16 
B65023/68 



669F 




20 



